Increased heat shock protein 90 (hsp90) expression leads to increased apoptosis in the monoblastoid cell line U937 following induction with TNF-alpha and cycloheximide: a possible role in immunopathology.
In this study, we examined the hypothesis that heat shock proteins (hsp) (such as hsp72 and hsp90) are implicated in the regulation of forms of cell injury that lead to programmed cell death. The monoblastoid cell line U937 has been used as a model system. For hsp90, which is not heat inducible in this cell line, we used stable U937 transfectants that either hyperexpress or hypoexpress the protein. For hsp72 (which is reproducibly induced in all three cell lines to relatively high levels of expression), we studied U937 cells before and after heat shock. We showed that apoptosis does occur in the monoblast/mononuclear phagocyte lineage, and that it could be induced in vitro by serum deprivation, UV light, or TNF-alpha in combination with cycloheximide (cx). However, an excess of hsp90 is associated with increased apoptosis when the cells are treated with a combination of TNF-alpha and cx but not when they are exposed to UV B radiation. This was complemented by the finding that reduced hsp90 levels correlate with protection against apoptosis in the TNF-alpha- and cx-treated cells. Furthermore, new synthesis of hsp72 does not protect against apoptosis. Thus, hsp90 levels may play a role in controlling the part played by mononuclear phagocytes in immunopathology.